Two E2F sites in the Arabidopsis MCM3 promoter have different roles in cell cycle activation and meristematic expression.
The commitment to DNA replication is a key step in cell division control. The Arabidopsis MCM3 homologue forms part of the mini chromosome maintenance (MCM) complex involved in the initiation of DNA replication at the transition G(1)/S. Consistent with its role at the G(1)/S transition we show that the AtMCM3 gene is transcriptionally regulated at S phase. The 5' region of this gene contains several E2F consensus binding sites, two of which match the human consensus closely and whose roles have been studied here. The identity of the two sequences as E2F binding sites has been confirmed by electrophoretic mobility shift assay analyses. Furthermore the promoter is activated by AtE2F-a and AtDP-a factors in transient expression studies. One of the E2F binding sites is shown to be responsible for the G(2)-specific repression of the promoter in synchronized cell suspension cultures. In contrast, the second E2F binding site has a role in meristem-specific expression in planta as deletion of this site eliminates the expression of a reporter gene in root and apical meristems. Thus two highly similar E2F binding sites in the promoter of the MCM3 gene are responsible for different cell cycle regulation or developmental expression patterns depending on the cellular environment.